INTRODUCTION
It has been shown that ram spermatozoa form more carbon dioxide from carbon-one than from carbon-two of lactate and this difference is increased by storage at 5°C (O'Shea & Wales, 1967) , cold shock (O'Shea & Wales, 1968) and by deep freezing (O'Shea, 1969a) . Thus, treatments which cause cell damage result in an alteration in the metabolism of spermatozoa such that there is a decrease in the proportion of lactate undergoing complete oxidation. This means that metabolites must accumulate and acetate is possibly involved as it is a product of sperm metabolism (Flipse & Almquist, 1955) . However, O'Shea & Wales (1968) found that ram spermatozoa accumulated acetate from lactate but did not observe a change in the amount of this acetate when the level of potassium and magnesium ions was altered.
In the present paper, it is shown that there is an increase in acetate accumu¬ lation in the presence of ram spermatozoa that have been suspended in a potassium-and magnesium-deficient medium, or cooled, or frozen. This increased amount of acetate is found in the suspending medium.
MATERIALS AND METHODS General
Semen, diluents, incubation in Warburg flasks, analytical techniques and statistical methods have been described by . The basic phosphate-buffered diluent consisted of 20 mM-mono-and disodium phosphate buffer (pH 7-2), 127 mM-sodium chloride, 30 mg/100 ml penicillin and 50 mg/ 100 ml streptomycin. The tris-buffered diluent consisted of 20 niM-tris-hydroxymethylaminomethane (tris)-hydrochloric acid buffer (pH 7-2), 134 mM-sodium chloride, 30 mg/100 ml penicillin and 50 mg/100 ml streptomycin. Small flasks containing 1 ml of reaction mixture were used in the first two experiments and larger flasks with 3 ml of suspension in the third.
Before incubation, aliquots of the spermatozoa were washed twice with 9 vol. of the appropriate basic diluent. In the last experiment, potassium chloride (1 µ) and magnesium chloride (2 mM) were included in the washing diluent and the spermatozoa incubated after freezing were washed once as described by O'Shea (1969a) .
The percentage of spermatozoa unstained was estimated, using a solution of 3 g/100 ml Congo red and 5 g/100 ml nigrosin in 100 mM-mono-and disodium phosphate buffer (pH 7-0) and spermatozoa were counted in a haemocytometer. The packed cell volume was estimated by centrifuging the semen suspensions in haematocrit tubes.
Data expressed as percentages were converted to angles before analyses of variance were performed. Where metabolic data from fresh and thawed spermatozoa were compared, heterogeneity of variance in the raw data was removed by converting to logarithms before analyses of variance were carried out.
Storage of semen
In the second experiment, aliquots of the semen were cooled to and stored at 5°C , as previously described (O'Shea & Wales, 1964) , in each of the basic diluents containing 4 mM-fructose and 4 g/100 ml casein. Cooling to 5°C took 2 to 3 hr.
Samples from each ejaculate in the third experiment were frozen in a milk diluent, stored overnight at -79°C and prepared for incubation, as described earlier (O'Shea, 1969a Wales, 1968) . Assay of radio-activity was carried out by liquid scintillation techniques. The scintillation mixture consisted of 0-01% w/v l,4-bis-2-(4-methyl-5-phenyloxazolyl)-benzene (dimethyl POPOP), 0-4% w/v 2,5-diphenyloxazole (PPO), in a 2:1 mixture of toluene : triton-100 detergent (Patterson & Greene, 1965) .
Radio-active peaks from the silicic acid columns were recovered for further identification. The material of the radio-active peak, tentatively identified as acetate, was shown to be steam-volatile and to run with authentic acetate when chromatographed on paper in a descending system using ethanol:7-6N-ammonia: water (8:1:1) as solvent. Immediately after chromatography, 1-cm strips of the paper were extracted with 0-4 ml of water and counted in 5 ml of the toluene :triton scintillator. The method for the preparation of spermatozoa free of incubation medium had no effect as the acetate recovered from the plugs and supernatants together was not significantly different from that in the entire samples. In this analysis of the data for total acetate accumulation, three significant interactions were seen. The amount of acetate accumulated from fructose was not altered by freezing but acetate from lactate was increased (P< 0-001). Extraction with perchloric acid of the samples incubated shortly after ejaculation increased the amount of acetate but had no effect with thawed semen ( <0·01). Acetate formed from fructose was increased by perchloric acid extraction but that from lactate was not ( <0·05).
Lactate in the plugs, supernatants and entire samples was not altered by perchloric acid extraction. The amount and concentration of intracellular lactate was much smaller than the extracellular levels. Freezing of the semen resulted in a decreased accumulation of substrate lactate in the plugs ( <0·05) and decreased lactate accumulation from fructose in the supernatants and in the entire samples (P< 0-001). 
DISCUSSION
In the first two experiments, the acetate measured would be extracellular acetate as perchloric acid extraction was not performed. The intracellular concentrations in Table 4 were calculated assuming that the sperm plugs in the haematocrit tubes contained no extracellular fluid. These assumptions do not invalidate any of the comparisons.
Recently, Wales & Humphries (1969) showed that ram spermatozoa incu¬ bated for 10 to 90 min accumulated acetate intracellularly and lactate in the medium. In the present study, a similar result was obtained with incubation for 180 min. The high rate of glycolysis of ram spermatozoa (Salisbury & Lodge, 1962) (Mann, 1964) . This In the final experiment, several interactions between the effects of freezing, perchloric acid extraction, and the different substrates were found. These interactions are dependent on the greater depression by storage of fructolysis than of oxidation (O'Shea, 1969b) (O'Shea, 1969b) and this means that accumulation of extra¬ cellular acetate from fructose is also small.
The method for the preparation of spermatozoa free of the incubation diluent had no significant effect on the levels of acetate and lactate. This confirms its value for examining the end products of semen metabolism (Flipse, 1968; Wales & Humphries, 1969) .
